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yHE southern half of the coconut forest of the Malabar coast lies in 
^ Travancore. Viewed from the sea near Allcppev it forms a 
continuous belt in which the coast villages are eiitirelv buried The 
coast line here consists of a sandy beach, passing inland into a li^rht 
soil with a large proportion of sand until the shore of the Vembanad 
lake, a large lagoon some forty miles long, opening to the sea at 
bocliin, is reached. 

This lake forms part of the continuous system of navigable lagoons 
and channels, part naturM part artilicial, which extend parallel to the 
s(‘a for a distance of over two hundred miles northwards from Trivan- 
drum. These are for the most part narrow and tortuous but open out 
here and there into expanses of shallow water, tlie whole forming an 
unrivalled chain of backwater'' coniinunication through tlic heart of 
the coconut area, 

Around tlic lagoons and l)ack\\'aters the soil is stiflPer tlian along 
the coast, largely formed of silt taken from the bed of the waf('r 
channels and employed to build up small islands and banks, raised a 
loot or two above the water level, crowded with coconuts and denseh' 
populated. In parts of the east and south-east of the Vembanad lake 
low ridges ol lateritc are found, In this tract between the sea and the 
hftck\^aters and around the latter, excu'pt on the laterite, the best 
(.oconut lands of Xorth Tiavancore are found. 

Practically onl_y two types of cultivation are seen in this area, Bv 
lar llie larger portion consists of coconut gardens, with areca, jack, 
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plantain and other garden produce as subsidiary crops. In tlie 
sli allow stretches of water, broken by coconut topes, which border the 
lake and open nut of the backu aters, a peculiar type of paddy cullh 
vation is seen, These stret{'lies are enclosed by mud and wattle 
bunds built from the bed of the lake to near the surface of the waltr 
ill the monsoon, and tlie surplus water is pumped out by steam or 
liand power until a crop of paddy can be put in. The pumping h 
done after t]\c. Xorlli-East Monsoon, the crop planted about December 
and harvested just before' tlie inundation of the following South-West 
^IollSoon. 

Inlaiul from the backwaters is a tract of country extending to llic 
foot of tlie (kirdamom hills, which form the western half of the Slate, 
This Is broken bv numerous rivers and streams descending from tlic 
hilts to empty into tlie backwaters and ultimately the sea. It is nol 
flat, like the coast belt, but di\'ersl!ied b_\^ low hills and ridges, particu- 
larlv towards the higher range. Coconut cultivation follows the rivers 
and streams, the palms being found not only in the valleys but also on 
iht' hill sides. 

It is possible, theia-fore, to distinguish three more or less disliuci 
zones of coconut cultivation ; the littoral witli sandy soil not much 
raised abo\e the water U'vcl and comindsing the largest })art of the 
area under coconuts : the part adjoining the backwaters, equally low- 
Iving but with soil largely formed of silt: the sub-montane, extemling 
inland to the foot of the hills, with a deep red or blackisli alhiviiini 
along the valleys and a shallow, generally poor, lateritc on the liills. 
The palm thrives best on the sand of the coast and the sandy loam 
around the backwaters within ten or fifteem mile.s of ihv. sea. To- 
wards the hills it is less productive ; line gardens occur in ilu^ valkos 
but those on the hill sides arc poor. 

The climate of 'IVavancore is remarkably equable all tlie year 
round. The mean day temperature of the year is about 8o° F., tin: 
me:m maximum of the year about 87-5'^ F., and the me.an minimiiin 
aVniut 75^ F, Higher readings than 90^ are rare, and lower than 70 
?ull rarer. 

The rainfall sho'ivs two well-marked progressive Increases from 
south to north and from the coast-line to the hills. Thus it increase^ 
from an annual average of 30 inches near Cape Comorin in the south 
to 1 14 inches at Allcppey and 117 at Parur in tlie north of the Stale, 
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aiui again from 114 inches at Allcppcy on tlir coast to ipS at Peer- 
made in the hills. There is no long dry period^ rain falling as a rule 
rvery month throughout the year, (hough December to :\Iarch is com- 
paratively dry. January is the driest month, Precipitation increasi-s 
until the arrival of the South-WTst Monsoon. June is the* montli of 
maximum rainfall. Then there is a diminution again until October 
u licn, with the Aorth-Tyrist IMonsoon, a seeondar\' maximum is 
reached. 

As the coconut is said cw cryw liere to requin; a warm and moist 
climate with an equable temperature it will be evident that Travaneore 
iuHils its climatic requirements perfectly. It is said also to nourish 
best sufficiently near the sea to allow of the sub-soil ])ein<r iniiltrati'd 
with sea water, nifferent analyses in India, Cirylon and the Pliilippiiu' 
Islands seem to show that a heavy crop removes over a luimlred pouiuls 
of potash salts and over sixty of sodium cliloricle (common salt'; per 
acrc per annum, and ma\' explain iliis pr(qerence. Pe (liat as it mav a 
large proportion of the best Tra\an(:ore coconuts are in soil which is 
liiditrated with salt or brackish ^vater. 

That this salt is a necessity to the tree is evidently believed in 
many coconut growing countries where, as in Travaneore, an ap])lica- 
tioii of salt to its roots is Irequently made. Us requirements in potash 
and magnesium are probably supplied in pari In infiltrated sea wnttT 
ill low lying littoral or backwater soils, Elsewhenr lhe\ are furnished 
by dressings of wood and leaf ashes (largely of the <-oeonut itself) 
applied around the base of the tre.e. Beyond this a limited amount of 
manuring with coconut or other poonac^ cattle manure, hsli manure 
and, occasionally, bones is practised. The palm responds remarkably 
quickly to fertilizers and thm'e is ciTlalnly much room for improxenumi 
in indigenous practices in this respect. 

The prosperity of Travaneore - admittedly great -depend.s pri- 
marily on its coconut, industr}-. It is difficult to ascertain the esait 
area under the palnq combined as it is willi everv other sort of eultiva- 
tion except in the dry area of tlie south, on paddy lands, and in the 
hilLs. One (estimate gave about 250,000 acres under palms. The 
exports for 1903 were approximately a crore of rupees’ worth of all 
i'inds of coconut produce, oil, copra, coir, and nuts. The internal coii- 
■^amption is very great. Apart from tliose actually engaged in palm 
cultivation, landholders, tenants, labourers, etc , the coir industry 
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rilonc supports 133,047 persons, according to the census of igoi. One 
of the densest populations In India (six of the Taluks have over 1,000 
persons to the square mile and tltre(^ over 1,300) Is maintained 
pritnarily In this palm. It. Is natural that any diniiniition of yield due 
to (lisease should ha\ e forced itself on the notice not only of the culti- 
vators but of the State antliorities. Still it is an indication of the 
insidious nature' of the attack of the disease here dealt with that, 
though Mlnachil has been affected for thirty or forty years, it docs not 
appear to have been brought to the notice of Government until much 
later, in a memorial from tlic ryots of Kaviyur and Kalloopara, dated 
April jqth, 1S97. h-iven vet the serious state of affairs is not realised 
In many localities wherv It is considered a passing affliction, though 
the experience of the older affected localities, sucli as Minachil, should 
s(.'rve as a warning. 

The extent of the damage already eaiiscd by this disease mav 
perhaps be gauged bv tlie fad tliat, in spite of tlie rise in prices in 
recent vears, thi' trade in coconut produce accounted only fr>r 32 per 
cent, of the entire State exports in 1903-06 against an averagt' for 
decades past of nearly 50 per cent. 

Ill the short time at my dis|)Osal I was unable to ascertain the exact 
limits of the area said to be affected by the disease. It is conlined tu 
North Travancore ; from north to south it extends Irom Slierlollay to 
probably near Qiiilon ; inland it reaches tlie foot of the hills at Eraltu- 
petta. Tlu' total area affected is, however, unknown, 

Tiic earliest record of the outbreak that 1 eould obtain was at 
Krattupetta in Minachil 'Taluk. Hi'rc it was variously stated to liave 
commenced thirty to fort\’ \ears ago, In so remote a period the culti- 
vators’ recollections are likely to be mere approximations; still it is 
certainly of more than thirty years’ standing. From I'irattiipetta it 
spread slowlv westwards to the adjoining villages, Minachil, Lalam ami 
Pulliyaniir, The latter is said to liave first got the disease about 
twentv-five years ago. Further to the west It is still spreading slowly 
in a continuous line ; a village about seven miles west of Pulliyaiuir 
^v.as, 1 was told, readied onlr two yeans bark. At th(^ same time 
ourbieaks occurred in many oLlu'r parts of North Travancore. At 
Clianganachcry 1 was told it had been noticed about twenty years a»o, 
but some gardens ]ia\-e been attacked within tlu; last two years. At 
Allcppey, where it is confined to a small area, it wa.s also first olxserveil 



KKPUKT ()\ ('OCOMT ]\\LM DISKASK 1\ I'KAVAXCOKl-;. 


5 


abiHit twenty years ago. In eacli ease after the hrst outbreak in one 
garden, nelglibourlng gardens have been suceessivelv attacked, and 
everywhere seen there were the same indii ations of gradual spread 
irom one or a few original centres of infection. 

IVcsides coconut several oilier species of palm are attacked. The 
areca palm is e\cn more se\'erely affected at Minacliil, and opinions 
were unaninunis them that this was the Jirst varidv to become 
diseased, ’riic talipot [Corypha umbracnlifcra) is not luarlv so 
common as these two, but several cases of disease in tills palm 
were brnught to mv notice. Siinilarly the sago palm [Carvola urens) 
is sometimes affected. I hcartl of no case in jialnu ras, In tlie olht r.s 
the symptoms are alike, and there is no reason to doubt that all su Her 
froiii the same disease. 

The svmiitoms am those ol a slow and jirogia'ssivc dclcrioraiion of 
the palm, in sharp contrast to the rapidly fatal palm disease of the 
(iodavari Dcdta on the east coast, 'i'hev are not alwavs d(‘vrlojjcd in 
llu: same order and some, sik:]i as an exudation ol ginn from tlie trunk, 
are only occasionally found. 

As a g(meral rule the first Indication that a coconut palm is attacked 
Is the ojmning out ol the outer leaves Irom tlic head, Tlic leaf .'^talk 
liecomes slightly flaccid and the weiglit of the leaf causes the whole lo 
drooj). Then the ends ul (lie pinnae or leallets at the ext remit v ol the 
leal become flaccid and bang dow n almost vcrtiea]l\c d'his is* 
accompanied by a loss of colour; the drooping and discoloration of 
the leaflets tlien extend gradually l)ack\vards to the wlioh* li'af. Later 
on the tips of the leaflets turn vellow and dr\- up, lollowed gradiiallv bv 
the entire leaf, which cvcntuallv Itangs down williered Irom the i:rown. 
ddie attachment of the leaf sln-ath to the tree is weakened so tliat the 
outer discoloured leaves can b(' easily torn off from tin* crown. Dno 
alter another, or manv together, all the leaves are similarly alfected ; 
intermediate conditions are common, young trees ulleii ]ia\'e a large 
proportion of heaves healtllN' with onlv a lew yelloweh. others have all 
lli(‘ halves ecjuallv discoloured and drooping at the tips ol tire leallets, 
before any dry up. Gradually, as the palm weak(ms new leave's tinii 
arc pul ouL are smaller than of old. lids is apparent c\xm biHore Ihev 
unfold from tlie bud aiul results in the central or leading shoot, which 
IS merely the unopened new leaf bud, becoming stunted and jiallid. 
Later on it begins to wither and the u[)per tree pari turns iirown. 



6 


Ki-i'OIil ON COCONUT PALM OIJ^RASF IN TRAVANCORE. 


F.ventunlK it mav drv up altogcLlicr, but lliis ma\- not ocrur for manv 
years. 

j'ivcn in tlio lii'st year or two the nuts arc affected. They arc fewer 
an<] smaller than usual. On spliOing the husk is found unaltered and 
usLiallv tlic sliell also. 'Flic white kernel is, however, shrivelled and 
Indurated and copra prepared from it is said to be deficient in oil. 
The' tliiid inside i.s reduced in quantity (or even, I was told, sometimes 
absent, though 1 did not sc(‘ any such case) and is altered in quality. 
iK'coming Linj)alatable to drink. In later stages a large proportion of 
the nuts drop in an iminatiin' condition. In more severe cases the 
spatlios are unable to liurst out at all or, it they do, rot away early and 
the palm l)econies barren. 

In hcaltliv palm.'^ a bunch ot nuts is given about everv two months. 
Tile i)cst trees in the sub-montane districts yield about 6o to So nuts ;i 
vear. Xeaia.T the coast the vield may rise to 8o or too, though tlic 
average' is iiuu h lower. 1 was slionm one hne^ palm that gave, up to ii 
vear or two ago, an avc'rage ol twenty nuts per buncl: ; it is now 
diseased and gave this vear oiilv three or four. 

Tlie top ol th(' stem and tlie white intennil part of tlie crown 
(known as the eah]);ige ”] arc cjiiite normal, except in old cases, just 
helore deatlq wlu'U the latter rots, hlven in sevendv affceled ])alms no 
trace of the disease or of any unhcaltliy condition can he found in these 
parts. The rest oi the stein is equally liealtliy in appearance ; I was 
told tliat wood from diseased trees is wcakc.'r than that from healtliv, 
and it is eertainlv more spongy in texture, in some causes cracking of 
the rind with exudation of gum occurs In the early stages ; it is not a 
general symptom l)ut only seen in a few cases. As in palms e^■er\- 
where, discoloured patrlies on the rind are frequent, but ihev are 
mostly siiperlic'ial and entirelv uncoiine(:t(;d witli the <llseasc. A 
browm diseoloralio'' frequently appears after cutting oprir the trunk. 
Tliii is apparently more marked in diseased than in healfliv trees. It 
is not visible wlu'u hrsl cut, is quite uneonneclcd witli anv parasite, 
and piuhably due to an o.Nidation proce.ss. 

1 he absenci,' of any parasite in the stem is of interest, A coconui 
disease, Similar in many respects to the 'J'ra\ ancorc disease, has recently 
engaged attention In Ceylon, It has beeii attributed by the Oovonimcnt 
Mycologist; Ceylon, to a fungus known as Thiclinriopsis ethaccticns, 
well known as the cause of the pine-apple disease ’’ of sugarcane. A 
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similar fungus occurred with such regularity on the cut stems of coconut 
palms wherever examined in Travancore. that the likelihood of its being 
ilie cause of the disease appeared considerable. Further investigation 
sliowed that this is not the case. 'I'he fungus, though allied to the 
cause of “ ])ine-apple disease, is a distinct species of Thiclaviofysis. 
it oceiirs equally on healthy and diseased palms, and on all or inosl ol 
the Indian species, being common on coconut, areca, ])a!inyra and date. 
It IS found on cut surfaces of roots, stem and eroun and appears 
freely on split areca nuts that are perfectly liealthy. Hence its s])ores 
must be very widely distributed on the surfaces of palms, and in the air 
in palm-growing tracts. As it lends itself omiheiitly to rai)id dis- 
.^emination this fact alone would lie enough to put it out of court as a 
cause of tlie disease, for the ])rogress of the latter is extremeiv slow, 
l-ive.n more dclinite evidence is fortunately available. It occurs ecpiallv 
lieely on palmyra and date ])alins at Fiisa wliere no serious ])alm 
disease is known. It has also been encountered Iti Svlhet on areca 
palms, in the Godavari on palmyra and coconut, and on date palms from 
Siiul. In none of these areas is there a similar disease to lliat in 
Iravancorc. hurther. slabs ol the stem of diseased coconut palms in 
Tra\ aiicore ^^ ere cut out with a red-liot knife under asce{;tic preeau- 
lions, and incubated. ’These did not gi\ c rise to any fungus when kej»t 
Irom exposure to the air, though when uncovered the}' quickly shoued 
a characteristic growth ol 1 hiclaviop$i^. Heme, ^\hate\er be the 
cause of the Ceylon disease, the palm Thielaviopsis is a pirfcctlv 
harmless fungus in India, so far as is at present known, and certainly 
lias nothing whatever to do with the Travancore disease. 

After the leaves, the most exiensiw alterations arc found in the 
roots of diseased palms. As the roots themscK os show <lil'ferenccs in 
the .sandy soils of the littoral tract and the heavy allin ium of llie inland 
\ alleys they will be separately described, 

in the sandy soils ot the coast and the light silts of the backwaters 
the main roots extend both downwards and laleralh- for great distances. 
Tor most of their course they arc unbranclicd, finger-like structures, 
covered w ith a reddisli liark, usually stiaiglit and gradually diminishing 
a'oin three fpiarters of an inch or more to hall an incli or les.s in 
diameter, hrom their sliucture they must bo considered to be 
primarily lixmg roots, whose chief function is to fasten the tree 
nito the soil. Water and food supplies taken in by the feeding loots 
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miisl pass to the stem through them, but it is improbable that thev 
tiicmselves jjlay any part in obtaining supplies. From these main 
roots the lateral roots are given off at intervals^ and from the lateral 
roots liner rootlets arise. The roots of the second and third order are 
small, white, softer and less brittle than tlie main roots and appear to 
exteiul only a short way from the parent root. Food and water are 
taken in by the finer rootlets, which thus have functions of the highest 
iin])orLanco in the economy of the tree. 

Ill th(’ lu^avv alluvial .soils of the sub-montane area the roots do iioi 
run to anytliing like the leiigth ot those in sandy soils. The main roots 
are smaller, much curved and twisted and frequentlv branched. Tlu- 
lateral leeding roots are given off closer together and arc belter 
developed than in the other case. 

In the sandy soils food supplies are scanty. As a result an effort 
is maih' b\' the tree to tap as large an area as possible. It can hardlv 
be doubted that this is the explanation of the long exploring- roots ot 
palms in the littoral tract. The valley soils of the interior are, on tin- 
contrary, rich in orgmnic matter washed down from the hills, and fond 
is ])resent in suflicient quantities near the base of the stem. Hence 
there is no need tor the ])enetraiion ol a considerable bulk of soil ami 
the roots mass and ramify in a comparatively small space. 

Ip consequence of tlic larger expanse of root an examination of the 
entire root .system ot any but seedling palms is practically impossible 
In llu: .sandy area. The following account is, thereiore, based chieflv 
on conditions observed at Pulliyanur in deep valley soils ; .such examina- 
tion ns wa.s possibh; at Al!epp<.:y on the coa.st was only sufficient to 
show that the essential features are the same. 

In seedling coconut palms the main roots arise densely crowded 
together from all parLs of the swollen base of the stem, and diverge in 
every direction. 'Aich main root gives off numbers of white lateral 
rods, which again give off others of the third order. Except iii 
advanced cases of disease, the main roots of a diseased tree will be found 
b'u llie mest part unaltered. A large proportion of the lateral roots 
arc however rotted and, in some cases, this rot extends back into the 
main roots and even to the base of the stem. In some advanced 
cases of disease half of the main roots were found to be affected with 
this rot while tlie proportion of llie smaller roots rolled was mimli 
hidier. in milder cases only three or four main roots niav be 
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rotten while, even on the sound roots, perlnips fifty per cent, of tlic 
rootlets will be dead. 

Tliedlsea.se, therefore, manifests it.self chiefly throiij^h aheralions 
produced in the loaves and in the roots and it is necessarv to ascertain 
in which of these parts it has its original seat. 

Ill the leaves the willing and discoloration of the leaflets are not 
induced by parasitic attack. The leaf tissue siniplv gets pale ami llaeeid, 
Ew'ii when this extends to the whole leaf there is still no indication of 
any local jiarasite at work. The condition is mertd\ oik* of starvation 
and drought. When the leaf ends die. no doubt fungi apjiear, but 
tiingi always fasten on any dead plant tissue and an examinatiun of 
those found shoiied that they were coiiunon moulds and harmless 
species, feeding on the dead tis.sues. 

'The minute plants known as fungi are, as a ivhole, dividc-d into two 
classes at'eording to their food requirements. The larger class, llie 
snpropbytesy live on dead organic matter, cliielly plant remains ; tliev 
cannot get their food from living tissues such as growing jjlunts. The 
smaller class, the parasites^ are on the contraiw able to attack ami feed 
on living tissues, and are tlie cause ol a \ ast number of diseases t)f plants. 

t)n the leaves of diseased palms no parasite was eommuiilv found, 
such as would he suffieient to account for their unhi'allhv condition. 
Were one present we would expect to lind the first attack confined to 
one or several small areas, w hereas in fact a large number of leaves mav 
turn yellow and all their leaflets Ix'giii to droop simuUaneoii.'^'ly. 

In the root,s matters are different. The roof ilsell consists of an 
outer layer of thiek-walled cells wdiich form a protective covering. 

ithin this there is a zone of variable thickness, composed of cells 
tvith moderately thick walls which become larger, looser and have 
thinner walls as tlie}' ar(‘ further from the surfai'C. This is known 
;ts the cortex. Within the ('oilex, and lormiiig i1h' (mntral tuugli 
strand of the root, is a bod\' ol iiiostK' thick-walled cells, called ijie 
central cylinder. It is tlirough the latter that the vessels run whicii 
convey water and food salts from the soil to tlie stem. 

Lateral roots affected by the rot meiitioned above arc invaded by 
a ])arasilic fungus, which enters from tlie soil and develops the minute 
threads, of w lucli its body Is comjiosed, in and between the cells of the 
cortex. When a root becomes invaded by this parasite tlu; cortical 
cells are killed as soon as a thread oi the fungus reaches them. Thev 
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quickly turn brown and collapisc. This is especially marked in the 
largo thin- walled cells of the inner layers. At a later stage the whole 
root ai:qjears blackened and shrLUiken as a result of the death of a large 
niiinher of its cells ; it ('an evidently no long(;r per form its work of 
taking in food, and decomposition rapidly sets in, 

The threads of the parasite are of two kinds. Tiie older ones arc 
deep brown and compavati\ ely large. From them arise liner colourless 
braiu'hes. All are divided ini n segments by transverse walls. In older 
.stages masses of these l>rown threads become' crowded together and 
divide freqnenllv, so that a brown patch of fungus ti.ssne is formed, 
In tills, at a still later stage, spore-capsides are d(‘veloped under the 
rind and these burst out to opiui on the surface of the root and discliargc 
spores. The spores arc rather large, egg-shaped bodies, colourless and 
single when young but di\ ided into two cells and deep brown wlicn 
older. It is a .spe('ics ot the genus BotryodipJoiiiti) ol whicli several 
parasitic members are kiio\\'n. 

Quite recently Mr, V.A. Stockdale, .Mycologist to the Imperial 
Department of Agriculture, West Indies, lias described a similar and 
perhaps ideiith'al sjiecies as the cause of a serious coconut disease in 
Trinidad. Tlie symptoms of this disease are on the whole similar lu 
those described aba\e and It appears to be jrossible that liotli are reallv 
the same. 

There is no absolute proof that tlie Bolryuiiplodia is tlic cause 
ot tlie disea.se, either in Travancore or in Trinidad. It is not even ecr- 
tain that the two arc idc*ntica!, as the scientific description of the latter 
has not been published. So tar as can be gathcre(.l from Mr. Stoik- 
dale's report the spores of his fungus were not found actually on coeomil 
roots, but only on the l{.'af petioles, though he attributes the death of the 
roots to a fungus iound in them and appiarenllv agreeing witli that on 
the ]>etiolos. In i ravancore the BotryodiphnUa was onlv found on 
but was obtained on diseased roots ot arcca as ^^cll as cocoiuii 
palms. Spores were not lound on roots actually in the soil, but dew- 
loped on diseased roots after tliese had been dug up and ke].)t for souk: 
nnu. Only the early stage's of formation of the s])orc-capsiiles were 
found in Ircslily dug roots. The brown threads within the roots W('re 
lound in these cases to eomnuinicate with the spore-capsules, Ixith 
immature and ripe, and tlierc is no doubt that the threads of diseased 
roots belong to the Botryodiplodia, 
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Scientilic proof that tliis fungus is llic cause of (lie disease can 
onlv be obtained by inoculating 1hc roots ot healthy paltns witli a 
ciilliire of the fungus, and thereby producing the disease. This lias 
j;ot been possible in the time al niy disj)osal, and would requiia: 
facilities for isolating and growing the fungus which were not a\’ail* 
able iu Travancore. All tliat can, therelore, be safel\' srnd is that the 
reots of diseased palms arc rotted by the attaeks of a parasitic tungus ; 
that this fungus ap]iears to be a Botryodiplodia : and that probably 
llu' root rot caused be it is sufficient to produce the disease at prestuit 
ravaging the coconut gardens, 

The effects of such a juirasitic attack on llie roots Avill be at once 
clear If we consider the work which ])ealthy roots have to perform. 
For lieaUIn' growtli a tree requires a supply ol carlx)]) dioxide and 
owgen from the air, and water with dissolved salts from tlie soil. The 
latter are useless to tlie plant until lliey are carried up to the leaves, 
where tluw become transformed into toed. For this purpose a steadv 
flow of water, containing tlu^ salts in solution, must be iiiaintaiiual 
between the roots and the leaves, dJie surplus uater at tlie lop is got 
rid of bv trarispiralion " or evaporation into the air. Ffesides its 
use in earrylng salts to tF.c ]ea\es, an abundant supply of water is 
required in e\ erv part of the plant body to keep the body cells in 
acli^ ity. 

.All the water rccpiired by a plant is taken in b\ its roots. '1 he 
n)ots \\hi<-}i do this work arc for the most part not the main roots but 
llie liner rc.jotlets. As we have seen above a large jjroporlion of these 
are found to haxe rotted in diseased trees, ultli the result that the 
water siipph’ is diiniiushcd. In a tiaa* such as the cocojiut ])a]ni 
tl:c effects of this would naturalK’ not be evident in the stem, but xxould 
he visible first in the leaves. Tliis accounts tor the early symptoms ot 
drooping of the leallets and llaccidity (d' tlie leal stalk so that it l.xmcis 
away from the crown. At the same time interference with the lood 
SLijiply causes tlic leaves to lose colour. The yellowing of tlut eroxi n, 
which is the most evident s\ nqiloni of the disease, is thus due to tlx' 
combined effects c.-f drought and insuflicient food. Fleiuay it is that 
tliough an appearance of recoverv is said to be Ircquently visible alter 
heavy rain, the efleet, a.s it is only due to a lemporary increase in 
available water, disappears asirapidly as it came. 
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The period of fruitin- of any tree throws a heavy additional strain 
on its resources. 'I'his Is chiefly in the matter of foodsup])ly. Henn,. 
unless the feedin^Lt mechanism of the tree is in perfect order the fruit is 
not properlv developed. For the first season or two of scarcity the 
reserve resources possessed by evmy tree may be sufficient to allow a lai- 
proportion of fruit to ripen. This, however, is only done at the e.Kpcnse 
of the capital " of the tree and in realit}' hastens its deterioration. 
Later on food bei'ornes insufiiclent for any formation of fruit and lin- 
treo bceomos barren. This is cKactly what happens in coconut disease , 
it is made manifest first by a diminution in the number of nuts 

on each bunch, then by their dropping while immature and finally by 
their entire ab.sence. 

As a larger number ol leaves become incapable of perlorming tlirir 
proper work of manufacturing food the leading shoot becomes stunted. 
I hc still un<‘X]iandcd heaves ol the bud turn yellow and dry up at the 
o.vtremities. This withering extends backwards until, in extreiin- 
cases, the bud Itself u ithi'rs, rotting sets in and the crown fails otl. 
Such a termination may not be reached for years; localities, such as 
Alleppey, where disease has existed lor twenty years, have as yet had 
coinparaliYcly few deaths. 

Lalmsol every age are al lacked. In Minachil numbers of diseased 
seedlings, a year or two old, were found. \>rv old palms appear tc 
escape longest, probably on account ot their large root area. Still 1 
saw a few trees, said to be about a hundred years old, which wen- 
undoublcdly diseased. 

The intensity of the distxise differs greatly in different localities, 
in the sub-montane area around Minachil death is a trequent terniina- 
tioii. In Alleppey and Lhanganachery deaths are rare. In the lorincr 
the attack hrsi began in arcca palms and subsequently extended t" 
'.'.oconuts- It spread most rapidly and is still most .severe in the low- 
lyinu, badlv drained lands along the valley of the Minachil riwr. 
Graoually the hil! side gardens were attacked, until at the present tiniv 
scarcelv a garden between Krattupetta and Pulliyanur Is Irec Irora it. 
In areca palms it runs its coursi; more ra])idly than in other specir>. 
This is probably due to a variety ot causes, In the first place tlieie 
little or no attempt at cultivation in the arcca gardens. Tlie nuts lire 
self-sown and come up densely through a heavy undergrowth of weeds. 
They appear to receive little attention at any period of their growth 
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Xho palms arc very close together, six or eight hundred to an acre. 
Thev are smaller and probably more delicate than the coconuts. All 
these circumstances favour the di.scase and it sprea<ls rapidly once it 
ovts a footing. In ;ono garden visited, on'y thirty areca palms had 
survived out of six hundrt^d. Death has been known to occur in three 
years from the first attack, but the usual period is live or six vears, 

III coconuts young palms may he killed in live years, but thl.s is 
excei)tional. Kight or ten years appears to be a more usual period 
while in very many cases the disease progresses enough to cause 
liarrenness, but fails to kill the tree outright, Thus, in one laro-e 
garden only two hniidred coconut palms were in bearing out of about 
iwo thousand, while the actual deaths were not numerous, R(“covery 
ill cither areca or coconut palms, once they ha\e taken the disea.se is 
said to be unknown near Minachil. 

Near the coast at Allcppey very few trees have been killed. The 

area affected here is an almost continuous hlru k of about twenty-live 
acres in exient. In part ol this some proprietors have seventv or 
eighty per cent, of their palms disi-ased. Here coconuts were first 
attacked and areca palms, which arc less grown, subsc<|uent]v. j was 
.diowii several palms which have been diseased for more than ten 
years without succumbing. As regards ri'coverv opinions were con- 
flicting. In some cases a progressive recovery lasting for llw' or six 
years was said to have occurred. Otliers said lliat such recovery was 
temjjorary and that the palm never succeeded in entirelv throwing oil 
the infection. At Changanachery in the backwater tracT the di.sease 
was similarly of a mild type as compared with Minarldl hut was widc- 
sjiread. Deaths were rare but tlie lo.-<.s in yield in individual gardens 
was over III ty per cent. A temporary recovery had been obtained l)v 
one man, who applied lime to the roots ; this only lasted for about 
two years and the yield again dropped, Here, as at Minachil, low- 
lying lands wen^ most se\ erely attacked, but gardens on higlier lands 
Nwre not immune. Where the soil is sandy the progres.s is slower 
than on laterilc. 

The above account shows that the disea.se is worst in the heavy 
alluvial valleys and poor laterite hill soils of the .sub-montane tract, 
•t is widely distributed but less .severe in the neighbourhood of the 
backwaters, being ai)parently worst on poor laterite ridges and badly 
'^rained hollows. It is least severe on the sandy soil of tlie littoral, 
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Spread lias probably occurred from one ora few centres which were 
early atlacked. The evidence points to Minaclul Taluk os the locality 
of its first ;i[jpearance. The extension In this Taluk has been continu- 
ous from ITattupctta towards the west. At the same time other out- 
breaks occurred in isolated places, such as Alleppey. The question o! 
the infectious nature of the disease is therefore of great importance 
since, if it has succeeded in crossing the Vembaiiad lake, tller^.■ 
appears to be no reason why it should not eventually spread all along 
the Malabar coast. 

The disease is undoubtedly infectious. All the evidence points 
that \va\'. I' or instanci; the steady gradual extension from east to 
west in Minacliil Taluk can have no connection with conditions of 
soil, climal.c or anvthing of that sort ; it must imply the march of 
some infectious matter. Similarly tlie small diseased area at Allcppov 
is gradually extending but forms a solid block, while to the north, east 
and west thm-e is none for miles. The best evidence, however, was 
cTot In a <rarden about half a mile south of the rnaiii area of disease at 
Alleppey. About ten years ago a palm was purchased from a garden 
in the latter area and transplanted into this garden. It was diseased 
at the time i)ut the purchaser did not at once realise this fact. None 
of his other trees were in any way unhealtliy at that date. Some tew 
vears after, however, the palm next the newcomer began to turn yellow, 
and this was followed by others near by. Now there are thirteen palms 
affected all near together, while the origiiial onr; has died and been 
remove.d. It lias not remained eonlined to this garden but .some livr 
or six others adjoining have each a tew cases oi disease, there can 
be no possibU- doubt that the infection of tins loc^ality was the direct 
result of introducing a diseased tree and planting it amongst health} 
ones, and the owner himself firmly ludieves this. 

The praclic- of transplanting palm trees is apparently not rare, 
a site has to be cleared for building a house, the palms occupying it 
are frecpientlvsokl by auction. Even large trees are said to be purclias- 
C'l in this wav, and are r(unoved willi a mass of soil around the root? 
V' a new locality . \\ liere a root disease exists nothing could be niorc 

dangerous than tins practice, for the infcctiou.s matter is introduced 
into liealihy soil and gets a strong footing there. 

How the disease has reached palms situated at a distance from its 
original starting point, without affecting those in between, is not rdear. 
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There must he few parts of India with a greater internal movement of 
population than Travancore, judging from the boat traffic on ih' back- 
waters and into Alleppey. It appears probable tliat the germs of 
disease have been conveyed from place to place by water, either on raw 
coconut produce or in some other of the many conceivable wavs. It 
must be remembered that the transport of a small quantitv of soil or a 
U;w coconut roots from a diseased to a healthy garden might readily 
lead to infection of the latter. 

It appears proliable that no other means of spread exists than from 
root to root through the soil. Many fungus diseases of plants are 
dl.^seininaled by spores blown tlirougli the air. A well known instance 
of this in Travancore Is the coffee leaf-disease. vSucli blights arc 
cliaractcriscd by the rapid ivay in wliich they spread o'cr the whole 
of the country where conditions favourable for tlmir exlstcni'c octmr, 
K\ery coffee-growing part of South India was attacked in tiie few 
years following 1869 when leaf-disease first appeared. It is evident 
that the greater part of North Travancore is suitable for the growth of 
the cot'omit root parasite, since outbreaks have occurred in so many 
locaiilies. Hence th(‘ slow spread of the disease and the tact that 
many parts of the coast ladt have not yet been affected suggest tlu; 
absence of air-borne infection. The parasite lias onlv been found on 
roots below the soil level and, even if spores arc formed, ihev could 
:u>t easily reach the air. Extension througli the soil, liowever, almost 
certainly does occur and is pradicall}- tlie only wav in which 
the conditions described al)o\ e, as found at Allcppev, can be explained. 

llie spread of a fungus in tlie soil depends a good deal on soil con- 
ditions. Cultivation hinders it, owuiig to the disturbance and conse- 
quent aeration of the upper layers ol soil. Imperfect drainage is fre- 
quently found to intensify root diseases, probably both because sodden 
soils allow a more a<'ti\ e growth of the parasite and because root de\e. 
lopment is less in such soils, Drought probably injures both parasite 
and host-plant, but the latter most, as its damaged root system cannot 
cope with tlie demand lor water unless moisture is plentilul. In the 
dry season the leaf symjJtoms in the Travancore palm disease arc; at 
tlieir worst, but a scN'cre drought, wdiich would probably cause a bf'avv 
mortality in diseased {minis, is not likely to occur in North Travancore. 
In the whole the evidenee is that heavy, ill-drained lands suffer most, 
in these, especially in clay soils, the growth of the roots is checked ; 
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MiOfic that rot away aro not readily replaced by new ones ; the attempt 
is made hat the new roots are feeble and unhealthy from the start. 

Tile most dlfheult of all fungus diseases to check are those which 
affect the roots of plants. The parasite which is the probable cause 
()l coconut disease in Travancoro enters into the tissues of the living 
roots and is out of the reach of any direct treatment. No ready cure 
can, therefore^, be looked for. Any application which would kill the 
parasit(“ must be taken up b_\- the roots ; with few exceptions the.se 
would also kill the roots and do more harm than good. There are 
other methods however by which we may hope to lessen its ravages 
ami llmsc. will be considered in order. 

1, The eradication oi the disease by destroying all diseased 
material and so preventing infection of healthy palms.— This is the 
method which Is being em[)lo\'cd in the palm disease prevalent in the 
(i()da\ari district of the east coast. In the latter, however, the 
limits of the disease are well defined and are not very extensive. The 
disease itsell is confined to the crown ”, and if this is cut off and burnt 
all infective matter can he destroyed. In Travani:ore the disease b 
scatt('recl throughout a much largcm area than in Godavari. Much 
greater numbers of individual palms are affected and, even wen; the 
disease confined to the crow n of the tree, it svould be a work of great 
ma^-nitude to attempt to eradicate it by burning all diseased crowns. 
As in fact such a measure would be useless unless the roots of diseased 
trees were also dug out and burnt, this method appears to be entirely 
out of the question as a general procedure. 

In a certain number ol ('as(‘s th(' method of eradication can, however, 
be adopted. When disease lirst appears in a new locality there should 
be no liesitation in a])plying U. A large number of iudividual outbreaks 
appear to lia\ (! occurred in parts not immediatelv adjoining a previous- 
Iv diseased are*' All Taluk officers should be instructed to watch 
f >r the lirst appearance of disease in any part of their charge not 
bounded by a diseased area and to take prompt steps to have diseased 
i.recs dug up and burnt, T'herc will be many difhcuUies in tin; wav iu 
r.irrying out this suggestion. Newlv affiuled palms continue to vicld 
for some years. Tlie. owners will naturally oppose their di^struction as 
long as there is a prospect of obtaining any crop from them. This 
fimling can he lessened if it is pointed out, by means of widelv distri- 
buted \ernaeular leaflets, that the disease is infectious ami that 
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nipasurcs to prevorit its spread arc undertaken in the interests of llic 
rvots themseh-es. If d(^tcctcd in the early stages pro1>ablv only a few 
palms ^^■ill have to be destroyed. Even where a whole garden or a 
small group of gardens is found to have the disease^ the interests of tlie 
lew should be sacrificed to those of the many whose gardens are still 
free. 

In considering this method of attaching the disease it must be 
clearly borne in mind that there are two quite distinct sets of circum- 
stances, In the first ]jlacc there are large and continuous areas of 
(lisi'ase such as that in Minachil Taluk, around the margin of which a 
steady continuous extension is going on. It is- questionable if anv 
drastic remedy, such as removing newly diseased! trees, is practicable 
along the margin of spread. It is probable that nothing short of clear- 
ing a belt of palms in front of the disease would prove effective ■ re- 
infection from th(^ diseased area would be likely to occur, as lonf^ as 
any healthy palms remalncil miar by. I am not inclined to suocfest so 
large an undertaking. In the second place there are numerous isolated 
outbreaks occurring aw’ay from previously diseased localities. These 
if detected early, can be dealt with by llu? method of extermination at 
comparatively small expense and with a loss that will be repaid many 
times over by the palms thereby preserved, Diseased palms of all 
kinds—arcca, coconut, talipot, sago and possibly palmyra (if it should be 
found to get the disease) — should be removed. After diggim^ out the 
roots the hole should be well limed and the earth turned over at 
intervals for a period of about a year to destroy anv remains of the 
fungus. Replanting can then, in all probability, be safelv undertaken. 

Only the root and base of the stem below ground need be burnt, 
Alter digging up they should be split into pieces if necessary, and built 
aroimd with plenty of dr\' palm leaves or something of the .sort to 
give an intense heat when tired. On no account should the excavated 
roots be left lying about, for there is a danger of spore formation taking 
place on the surface and consequently of dissemination through the air. 
riiey should be burnt within a few hours of removal. 

I believe that it is only by the most energetic action in this 
«lirection that there is any chance of checking the spread of the disease 
to hitherto unaffected parts. Every new localized outbreak serves as 
a focus from which a gradual but apparently inevitable spread takes 
place. No part of North Travancore is immune, and it appears to be 

B 
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inert'K- a nialtor of time before tile whole area ber.omes attache J. Tin* 
outbreak at Alleppe}' shows tliat even the coast belt does not escape, 
and there has been no diminution but, on the contrary, a steady progres? 
there for the past twenty years. The area now affected (about twenty- 
live acres) is sufficiently defined to make it a good test case of the 
value of total extermination. If compensation were necessary the 
amount would not be excessive. At the same lime the feiv gardens 
affected at Mukolakal, a little distance to the south, should be simllarlv 
<lealt ^vith ; careful search should also be made for any other similar 
outU ing cases. 

The qiu'stioiis of compiilsorv action and compensation do not 
appear to call for discussion in lliis report. It is, however, probable 
til at some form of compulsion would be necessary in carrying out the 
above suggestions. 

Tlie staff that would be I'equired and the manner of their recruit- 
ment must also be left to tlie State authorities to consider. Probably 
the best method (.)l ascertaining the actual requirements would be to 
depute an officer to make a special survey of the diseased 'Taluks in Xorlli 
Travancorc. In this all localities tvhich appear to have been receiitlv 
infected, or where the disea.se is confined to a limited area as at 
Alleppey, should lie shown, the distanee Irom the nearest large area 
of disease indicated and a rough estimate made of the area requiring 
to be dealt "witli. To assist in an enquiry of this nature a short 
de.scrijd ion is given below of sc^■eral otlier minor causes of ill health in 
coconut palms noticed in Travancore, sufficient to enable them to be 
distinguished from the root disease. 

2. Ridding infected soil of the parasite in order to allow of 
replanting. — After removing all diseased palms from an infected spot 
the soil should be rested for at least a year before replanting. During 
this time it shouid be cultivated,” be,, frequrnilly stirred to break up and 
aerate the soil. Time should also be added wdiere available as it h 
likely to hasten the deatli of any remnants of the parasite left after 
removing the roots. Quick-lime is better for this purpose than slaked 
lime. 

3. The application of manures or other substances to the roots of 
diseased palms. — A few remedies have been tried by cultivaturs ii' 
various places, As, however, almost all were attracted by the unhealtliv 
condition of the crown and did not think of searching for its cause 2t 
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tho roots, these appliL-adons were made, (or the most part, to tho top 
-.1 the palm. Some used ashes and lime, others Maravetti [Hvdno- 
cdfpus Wigbtiana) poonac, without effect. Lime was applied to tln' 
rocits ill a few cases and appears to have met with, at anv rate 
toniporarv, success. 

This line of ivork deserves to be followed up. It is pos.sible that 
tlie application of lime or some other substance to the roots mav 
enable new roots to be put out and escape attack, bv deslrovimr tlm 
parasite in the soil. There is an Agricultural Inspector attached to the 
Experimental Farm at Trivandrum, and tnis appears to be work winch 
lie could carry out, A small garden with -sufficient moderatclv 
diseased palms for experimental purposes might be taken up and a 
series of experiments planned with the ordinarily available manures, 
supplemented by ammonium sulphate, lime, sulphur and sulphate of 
iron. Each of these should be tested separatelv, not in combinations. 

4, Improving the general health of the palm.— Cultivation in 
coconut lands might he \ ery greatly improved. Tlh.s is particularlv 
the case in the inland districts, such as Minachil Taluk. In these 
manuring is practised only to a limited extent ; drainage is whnllv 
unattended to ; cultivation is neglected. The common condition in the 
badly diseased gardens along the banks of the Minachil river is a dense 
uiulergrowth of weeds and low jungle, through which the palms grow 
as best they {-an. There is no drainage, though the land is lo\^ dving, 
hea\y, and in urgent rieed of it. Drainage in these land.s would 
materially improve the root development and give the plant a chance of 
throwing out new feeding roots to replace those destroved. Tlje great 
root development of palms on the coast soils is probably the reason w hy 
they are less se\erel\’ affected bv the disease. 

The presence of a dense covering of weeds on the soil keeps the 
latter badly aerated and probably promotes the growth of tlio |>arasite. 
Cultivation would break up the .soil and may be expected to produce a 
directly harmful effect on the parasite, apart from improving root 
development. 

The effect of manuring on the disease should be studied. It is 
certain that anything fliat stimulates the growth of the palm will 
improve its resistance to the disease. It is, how^ever, possible tliat 
some manures, ^uch as cattle manure or oilier nitrogenous fertilizers, 
may also stimulate the grow th of the parasite and might do so to an 
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(extent that would more than counterbalance the iinprovetnent of the 
[)alm. 

5. Search for disease resistant varieties -A number of variefic:^ 
of tlie coconut palm are known. Several are enumerated in Ferguson’s 
(u-vlon Manual, “ All about the Coconut Palm ’k I was not able to 
ascertain what varietie.s are recognised as distinct in Travancore nor 
whether anv have sliown powers of resisting the disease. Enquiries 
amongst intelligent growers might elicit valuable information in this 
direction. It is well known that .some varieties of a plant often resist 
disease much better thati others, and if such a variety could b<‘ 
discovered amongst the coconut palms of Travancore its value would 
he very great. 

6 . Measures to prevent the introduction of the disease to 
neighbouring territories, — Thert^ is a verv large water-borne trade In 
coconut j)rn(Iuc<‘ with the neighbouring State of Cochin. Inlercoiir.se 
with tlu' I’ritish districts of (fnimbatore nii the north-east and Tinne- 
v<dlv on tiu' east is less, and there is probably little export of raw 
coconul jiroduce el.sewluTe than to Cochin. A.s the latter is a large 
coeoiuil grower and adjoins on tlie north the extensive coconut 
districts of British Malaliar, it appears that stringent regulations are 
r(‘((uire(! <0 ])revent the infection of these areas. For practi{'al 
purposi's it is jmohable that a siiOicient .safeguard would be provided by 
proliit)iting the entry ol ^^■ing ent'onut jdanls (.sja-dlings are, it is bidieved, 
sonu'tinK'S e.xported) and of rr^ots said to be used for fuel by nuTa! 
workers, and also as medicine i. 1 am slrongU' ot opinion llial the 
(•xport of these should be lorbldden in Travancore and that all coming 
Irom fravaiicore should be declared contraband bv Cocliin. From the 
nuts, coir, oil and, in fact, all the aboveground parts of the tree no 
danger need be apprehended. 

Minor diseas'^s of coconut palms in Travancore. 

The following notes on some other diseases of coconuts observed 
in iravancure are added to enable them to be distinguished from that 
described above. I he}' are at present of le.ss importance than the 
latter, though in the aggregate re.sponslble for a good deal of damage. 
As their causes and treatment arc different in each case, it is necessary 
to be able to recognise them where\er active measures against coconut 
disease are proposed. 
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I Leai=disease caused by Pestalozzia palmarum.— This ilisease 
is clue to a fungus which attacks only the leaves. It jirst becomes 
\i.-ible on tlie appearance of little transparent whitish spots on the 
leaves. These may be only few in nujiibcr or may, in bad cases, be 
\crv numerous. They gradually increase in size and bceumc at lirst 
vellowish and then white in l]}c ccmlrc. As they grow, two or more 
I'requentlv run together, leading to large irregular areas of dried-up 
lis.sue on the leaf. The margins of the leaf often dry in this manner 
and, as the dead parts crack and fall off easily, the leaflets become 
ragged along the edges. Around each spot is a dark brown line, 
outside whlcli is a ring of pale green or yellow tissue, where the 
health V part of the leaf is being invaded by the fiingns. 

The chief differences between the rout disease and thi.s arc that iii 
the former a large part of the leaf turns pale and then yellow, without 
the formation of definite white spots; the ends of the leaflets droop 
and wither !)ut turn brown instead of white at the' tips and eclge.s, and 
do not become ragged ; tlio cejitral shoot is stunted and event uall\- 
o itliers fro?n above clow n\\ ards, whereas in tlie leaf disease the central 
shoot is little affected, except in bad cases. 

A few spots of leaf disease are common on coconuts all along the 
Malabar coast. In \'Oung gardens it may become a .serious blight, as 
young palms are more affected than old. In one garden, where tlie 
palms were about se\cn years old, the appearance from a di.staiu'e 
re.sembled that ]3ro<luced b\' root disease, but closer examination sh.owed 
no trace of the latter, d'here w as no drooping of the leal ends ; all the 
leaves were dotted willi w bite spots surrounded by a }'ellow ring, so 
close togetlier that the lea\es looked quite yellow from a little distance. 

Severe outbreaks of lids disease have been reported froin Java and 
elsewhere, Thev have only occurred on \oung trees and except in the 
latter the fungus does not appear to do much liarm. It is worst in 
Travancore on neglected young palms and in the garden referred to 
above an application of manure had resulted in a marked improvement. 
Cultivation and manuring appear to be all that are required in most 
cases for its chccking. 

3. Bud^rot caused byPythium palmivorum. — At Changanachcrv 
a few cases of this disease in coconuts were seen. It is the cause of the 
Godavari palmyra palm disease, and in the latter district attacks coconut 
and areca palms also, though less se\ erely tlian palmyras. A general 
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(loscriptionof the Godavari disease has been published in the Agricultural 
leiirnal of India, Vol. I, Part 4, October igo6, and a technical aa'ount 
ul the inirasile in the Meinrurs of the Department of Agriculture in 
India, \’ol. I, No. 5, February 1907. The witlieringof the central shout 
at an early stage of the disease is the most characteristic feature and 
serves to distinguisli it from root disease, in which the central shoot 
is only affected at a late period. 

'file lirst external symptom is the turning white of an entire 
leaf, usuallv towards the centre of the crown. This is rapidly followed 
bv a similar discoloration of the central shoot or unopened leaf that 
.stands up ill the centre of the crown. After a short time the central 
shoot rots and evciituall}' the whole croivn falls off. This is acconipa- 
nied bv an extreme degree of putrefaction, the whole cabbage 
becoming converted inside into a fonl-smclllng, putrid mass. The 
j)alm may be killed in a feu' months, so that the attack is much more 
\ irulcnt than in root disease. Recovery is very rare. 

On the voiing unopened leaf blades and the white leaf-bases in the 
•“ cabbage, ” brown spots with a distinct margin will be found. These 
arc covered with a white felt of fungus threads. In Changanacherv, 
Pxthium palmivoruni was found producing its characteristic spores 
on voung leaf blades of coconut in the unexpanded stage of the bud, 
The *' cabbage was so rotted that only small fragments of the fungus 
could be found elsewhere than on the blades. The affected trees were 
dooiiKul as the apical growing point was affected. 

There is no remedy once the centre ol the crown is reached. To 
save neighbouring palms from infection it is necessary to cut off and 
burn the diseased crown as soon as one or more internal leaves are 
observed to have withered. This should be done promptly as the 
disease is highly infectious and is a very dangerous one. 

3. Insect attacks, — The two well-known large insects which attack 
coconut palms, the black beetle or rhinoceros beetle and the red bi;ellc 
or palm weevil, arc common in Travancore. Only the latter’s attacks 
arc liable lo be mistaken for root disease and that only exceptionally. 
Ill a few cases the weevil attacks the “ cabbage in such a manner as 
to cause several of the central leaves to turn yellow. These, however, 
dry up simply because they have been partly eaten through at the 
ha^ and consequently they can be easily pulled out, when the caustt 
of the injury will be evident. Most palm climbers will tell at once by 



report on coconut PACM DISEASR IN TRAVANCORE. 


23 


^^aniining affected crown whether it is due to weevil or not, as all 
arc familiar with the white fat grub an inch or two long and with the 
damage it causes. The black or rhinoceros beetle is common on 
diseased as well as healthy palms, and its effects may be easily re- 
cognised bv the ragged appearance of the leaves of attacked trees. 
These arc often partly eaten through while still folded within the bud 
and after expanding, a symmetrical portion of the leaf or of a few 
leaflets is found to have been bitten off. 

A scale insect occurs on the leaves in sonic localities and produces 
a yellowing which might be mistaken on a superficial examination for 
root disease. It is easily recognised on turning over the loaf, when 
numerous colonies of a small brown insect, closeb^ fastened to the under 
surface of the leaf, will be found. 
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